The Role of Presenilin in Protein Trafficking and Degradation-Implications for Metal Homeostasis.
An imbalance in metal homeostasis is a prominent feature of Alzheimer's disease (AD). A wealth of evidence from independent studies over the past two and half decades has found changes to the distribution of brain iron, zinc, and copper in AD patients and animal models of the disease. Early research focused on the association of these metals with amyloid beta (Aβ), particularly extraneuronal Aβ plaque pathology. In contrast, there are numerous studies that have demonstrated a loss of iron-, zinc-, or copper-dependent cellular functions in AD animal and cell models, highlighting the importance of metal homeostasis in maintaining healthy brain function. Characterizing the molecular pathways that are impacted by iron, zinc, or copper will shed light on how these metals affect neuoroprotection, and conversely, neurodegeneration. Of particular interest is the role that the AD-associated presenilins have on protein trafficking and degradation, as metal homeostasis is dependent on the efficient trafficking and recycling of specific metal transporters. This review summarizes what is currently known about presenilin-dependent protein trafficking and the role of presenilin in protein turnover, particularly via the autophagy-lysosomal system.